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Abstract 

The main results of setting up a formulation of general relativity over and between two sepa- 
rate spacetimes, each having a positive definite metric, where all particles in the first spacetime 
can have any attainable linear velocity, and particle spin manifests only as a finite constant 
rotation of the particle from one spacetime into the other, are: (1) accumulations of neutrinos 
cause the appearance of conformal-geometric or Weyl-like force field barriers between the two 
spacetimes, (2) all actual special relativistic effects are due to the action of these force fields 
against only linear velocity, and (3) the speed of light c is determined entirely by the universal 
lowest speed of spin, c being infinite if spin did not exist. 

key words: grid-coordinated general relativity; special relativity in a Euclidean spacetime; 
inverse space and spin is a finite constant; conformal nuclear exact solution 
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Figure 1: The basic grid of our universe has a line-wise embedded as 7 lines in direct space, and 
r separately line-wise embedded ‘doubly’ as 3 lines in inverse space as well as 7 lines ‘singly’ into 
direct space, showing the twist as the spin crossing of the spatial barrier [1] from either inverse 
space into direct space, or the return. Since this is the fundamental neutrino and anu structure 
within all quarks, particle spin is seen to be necessarily defined at this string-theoretic level rather 
than at the differentiable manifold level of general relativity. 
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1 How do general relativistic solutions rotate between two, 
separate spacetimes? 

Most physicists still do not realize that our spacetime is not complete without the concepts 
of inverse-spacetime and super-spacetime as two additional but nearly-independent spacetime 
arenas in which our direct spacetime’s particles must possess additional structure, but this was 
part of the introduction given in [2]. However, at present it appears that perhaps only the 
grid-theoretic formulations of this will be able to actually make sense, as in Fig. 1, since no way 
to formulate spin as continuum rotations using the usual differentiable manifolds exists because 
they would exhibit an infinite number of intermediate rotated versions of each exact solution 
(rather than just the two versions needed). 

How then does manifold-based general relativity (GR) set up in this grid-based environment? 
Well, clearly it must be set up in a differential geometry whose coordinate atlas includes open 
subsets of both direct spacetime under the group SO(3,l) and inverse spacetime under the 
conformal group CO(3,l)=SO(4,2) plus the open subsets of all of the force field barriers between 
direct spacetime and inverse spacetime, but with positive definite metrics since the universal 
force field produced by spin is expected to cause all special relativistic effects [2]. Thus, on 
inverse spacetime, the exact GR solution will be coming from the Bach equation 

2Ck ij l ;lk+ Ck ij lR lk =° ( 1 ) 

that results from the conformal Lagrangian £ = y/+gCijki C l ^ kl (now with a positive definite 
metric), that resulted from Weyl’s ideas. But all spherically symmetric exact solutions to 
(1) have now been found [3], and now with a positive definite metric they all have the form 
ds 2 = +A(r)c 2 dt 2 + dr 2 A(r ) _1 + r 2 (d9 2 + sin 2 9d(j) 2 ) where A(r) is found to depend upon the 
conformal transformation group in the following way: One valid expression for A(r) was found 
by Mannheim and Kazanas [4] to be 

A(r) = 1 — 3/3y — (2 — 3/3y)/3/r + yr — kr 2 (2) 

where 7 , /?, and k are three unknown constants. However, Schmidt [3] showed that this solution 
can be changed into the A(r) of the well-known Schwarzschild-de Sitter solution by means of a 
conformal transformation r = r/(l + or), showing that 

/ 3 = Gm/(c 2 + 3Gma),-y = — 2a(l + 3 Gma/c 2 ), and k = -A — a 2 (l + 2 Gma/c 2 ) (3) 

o 

So it’s precisely this conformal equivalence that says that the correct form of the Schwarzschild 
solution, or probably the Schwarzschild-de Sitter solution, from direct spacetime, rotated via spin 
into inverse spacetime, is this modified Schwarzschild-de Sitter conformally-equivalent solution 

A'( r) = 1 - ^ - ^A micro r 2 (4) 

c z r 3 

where vo represents the corresponding term for form , and where we expect the constant A or 
A m icro to be significant microscopically, rather than macroscopically, since three-dimensionally, 
inverse space is a dense fluid of information-form that travels faster than light. Thus, with the 
correct range of values for A micro , (4) should be a good candidate for nuclear fields. 

2 The great ‘negative energy’ (or information-form) den- 
sity in inverse space considered 3-dimensionally 

The electromagnetic field energy of an accelerated charged particle at any given instant contains 
an approximate amount of energy 

AW Ae = [ ( E 2 +B 2 )dV . (5) 

J all space outside A e 
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Since Em—ev/cr 2 , and B^evxr /cr 3 , the integral (5) can be written 



r °° r 2 * r2e 2 v 2 „ 

AM'A e =2 / / / " r 2 sin 9d(j)d0dr 

J A e J 0 JO cr 



87re 2 r 2 

c 2 A e 



(6) 



where A e = h/2mc is the reduced de Broglie or Compton wavelength. Then, we reason as 
follows: From the tentative results depicted in Fig 2 for the natural matterwave map, the 
approximate rate of change of this electronic energy-expression (6) with respect to the smallest 
relevant space volume V here, is just this negative expression divided by A e Lp 2 , i.e.: 



P = 



dAW Ae . 
dV 



87re 2 
A e 2 L P 2 



- 3.718 xlO 72 GeV/cm 3 



( 7 ) 



since essentially in this possibly relativistic situation, i>— >c instantaneously over a zig-zag path, 
but e.g. by equating (7) with — 8TTVaymc/ A e Lp 2 , we see that this t>av=2c/137 is fairly non- 
relativistic. It appears that (7) essentially shows how the 4D = PrimaryFieldxPrimaryField for 
any grid, like Fig. 1, is mapped via the matterwave map </> of the matterwave-map definition [9] 
onto A e 2 xLp 2 , where Lp's formula is derived by the (closed) r-axis integral 




h! 
Vf ' 



da = E'(b h! dr = 2E, 



„ h'<j ) ‘(w) 
v f 



2GM 2 

T max 



(8) 



which, if M = ^ Jhc/G is the Planck-Einstein mass, has the solution 

r ma x = (87 x)^Lp where Lp = sJhGjo? = Planck-lengtlr. (9) 



This therefore greatly strengthens the intuitive idea that it is Lp~ that is the </>- image of the 




mainly x-axis image 



mainly cr-axis image 



Figure 2: The matterwave map’s image of the u-axis and r-axis are relatively different, as these 
interact producing the grid’s bound state and the dual e.m. -vortex. </>(cr-axis) goes along A e = 
Compton e- wavelength and (f>(r- axis) goes around Lp = Planck length. 

closed r and r axes of the grid. This thus implies that we have a fairly great negative energy 
density of the completed vortex, i.e about — 3.7xl0 72 GeV/cm 3 , where the completed creation- 
cycle vortex has total length equal to the charged particle’s Compton wavelength, but circular 
cross-section area only Planck-length-squared as shown in Fig. 2. 
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3 Estimating the values of A micro and w for nuclear field 
applications 



So, although one can begin in direct spacetime with the “vacuum field equations” 

Rtj — fj ij R Rij — 0 , 



in inverse spacetime it seems likely from (7) that there the etheric fluid information- form 3D- 
density p is too great to be ignored, so what we are going to assume first is that the term 
Einstein called “the cosmologic constant” [6] in his proposed field equations, is actually a micro 
dimensional constant which must be present in the field equations of inverse spacetime (and 
hence probably a non-zero spin image in direct spacetime) that the exact solution is rotated 
into by neutrino/anu spin. So since the nuclear field is very strong, one should expect to 
encounter a region of extremely high conformal curvature, that now will be due partly to a huge 
micro dimensional constant A micro in the corresponding inverse spacetime field equations 



Rij 2 9ijR RmicroQij 0 , 



(10) 



which on direct (3,l)-spacetime were vacuum- like field equations. Due to a very 3D-dense 
perfect fluid background on conformal inverse spacetime, this might actually be making use of 
the constant term in eq.(15) below, but 4-dimensionally inverse space can be considered very 
vacuum-like (transcript 152 of 4/22/96 [9]) with respect to information and form under any 
group. 

To estimate the value A micro has in inverse space, we use the calculation of the proceeding 
section, section 2, where (7) can be taken as implying that we have a fairly great negative 
energy or information-form density of the completed dual vortex in inverse 3-space of about 
— 3.7xl0 72 GeV/cm 3 , and where the completed creation-cycle vortex has total length equal to 
the electron’s Compton wavelength, but circular cross-section area only Planck-length-squared 
as shown in Fig. 2. This involves a vortex cross-sectional area increase of essentially 

area = Lp 2 — >47rr 2 = 32-7r 2 Lp 2 , 



since the area of the surface of 3-space’s 2-sphere of radius r = 2 Gm/c 2 = V8i xLp from (8) is 
what the new closed integral produces. Since 327r 2 «315.8, this is saying that the dual vortex 
is about 315.8 times larger in cross-sectional area, i.e. flanges out as shown in Fig. 2, and this 
multiplication factor might prove to be important later in further calculations. But the vortex 
energy density p of (7) is the value that we use for approximating A micro in the re-interpreted 
Einstein field equations (10) on inverse 3-space, and this gives [7] 

. 1 n 7 o , 87 tG 

A micro ~ up ~ 2.4x10 cm , where k = — 3—, 

2 c 

in terms of Newton’s G. The exact solution for (10) has been well-known [7] since the days that 
Einstein first proposed his cosmological term (that we have denoted by A). 

Thus for the obvious static 11D Schwarzschild problem setup, this leads to the exact 11D 
solution given by 



{ A ( r ) 



In 11D : 



A'(r) 



1 — — X\r 2 over direct(3,l)D, with A«0 

c r o 

1 — “2^ ~ -|A micro r 2 over inverse(3,l)D 



( 11 ) 



each 3D barrier from superspace has constant curvature if the pull-back 
to barrier Lagrangian uses either £ = y/+gR or £ = \f+gCijkiC l ^ kl 
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where if A and Gm are small, then A micro and hence vo ' s influence are both not small, and since 
a 3D Einstein space is a space of constant curvature, K 0 {a ai aps — dasap^). 

However, the barriers themselves are the only parts of the new spacetime system that can be 
either added from superspace via Fig. 1 as in equation (11), or arise partly from both spacetimes. 
Hence we should not expect that our Lagrangians, £ = ^J+gR l £.j for direct spacetime, and 
£ = \prgCijkiC^ kl for inverse spacetime, should be used exclusively in this latter case, and 
then pulled-back to the barriers. The simplest further Lagrangian term for a barrier, because it 
is fundamentally exactly the same from both spacetime sides, and perhaps for that reason the 
only acceptable further Lagrangian term, is the minimal submanifold one 

£ further = V +a for further barriers, with metric d a p = (12) 

which is of course automatically obliged to use all of the second fundamental form components 
from both sides of the barrier, making it seemingly the most esthetically pleasing choice. 

But from the inverse spacetime side, this further Lagrangian term (12) is not for either 
a Riemannian or conformal submanifold embedded in (3,1)D, but must be for an ordinary 
Riemannian submanifold embedded in the 8D product of Schwartzschild direct (3,1) spacetime 
and the Schwarzschild-de Sitter inverse (3,1) spacetime of (11). The 3D lightcone-barriers and 
3D nucleus /nucleon barriers have a small shell-like thickness, giving them an actual 4D structure, 
so now this would imply that there are also four non-zero second fundamental form tensors 

b a p\a oi,/3 = 1, 2, 3, 4 and a = 5, 6, 7, 8 

for ‘furthered’ barriers, like e.g. those of super-deformed nuclei, or warped lightcone-barriers. 
The calculation of these for determining when the mean curvature is zero in these four normal 
directions is difficult, but computer calculations with a large number of relevant approximat- 
ing forms (rather than a multi-dimensional numerical calculation), is found to be a practical 
approach when working with information-forms as we are doing. The work that Lobo and 
collaborators [8] did in their use of 2nd fundamental form tensors while studying wormhole sta- 
bilities has also been helpful. For us the embedding space as the Cartesian product of the two 
Riemannian spacetimes is the starting situation, as depicted in Fig. 3, so now i, j, k = 0, 1, 2, ..., 7 




— lightc one-barrier forms = double 
cone, cross, polygonal- cones, 
dual 3-cone, nose cones, etc. 

direct (3,1) 
spacetime 

\ nuclear-barrier forms = circle, 

2- sphere, 3- sphere, 2- ellipsoid, 




inverse (3,1) spacetime 



; 3-ellipsoid, 2-4D regular forms, 

! cube, tetrahedron, star-tetrahedron, etc. 

I 

I 

I 

wormholes into conformal super (6,2) spacetime 



Figure 3: The Cartesian product of the two Riemannian spacetimes is the embedding space for our 
computer-form-fitted barriers, such as the lightcone-barriers, and the nucleus/nucleon-barriers. 

and gij is now the simple pair of 4x4 non-zero blocks or 8x8 product metric. 
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The generating equations for the 2nd fundamental form tensors are given by 

dx 1 dx j d 2 x k k dx 1 dx j 

where now there are no spherical symmetry or other special approximations. Since our metrics 
are all positive definite, the four unit normals are given by 

n i\u = ( as an 8-normal (13) 

1 V y dx J ax k ) dx 1 y J 

where f a = 0 are the four 8-variable non-parametric equations of the 4D barrier submanifolds 
of direct-(3,l)-spacetimexinverse-(3,l)-spacetime, that the computer approximates from a long 
list of relevant non-parametric forms. Minimal surfaces in 4D Euclidean space can be generated 
using C-analytic functions, as is well-known (e.g. see [5], p.184), so we plan to generate minimal 

4D submanifold- forms in 8D using the quaternions Q, to try to adequately extend the constant- 
fh 

SD-curvaturextrivial-d 1 D of the 4D shell-like barriers that are ss 3D. 

We thought it important to begin development now of the special computer-form-based 
barrier-approximation theory, because of the possibility of greatly extending the 11D solutions 
(11), and plan to later post the first such PureBasic program as file “BarrierQ.pb” 

Thus, knowing where 1 — 2w/(c 2 r) — (l/3)A micro r 2 = 0 is vitally important in studying 
any direct spacetime Schwarzschild solution problem with its 1 — 2 Gm/(c 2 r) = 0 coordinate 
singularity. In particular this shows us where inverse 3-space begins, and where smaller radius 




Figure 4: Showing the inverse 3-space type of Einstein equation solution with the huge form- 
influence vs r for an 11D exact Schwarzschild- like solution of the correctly-extended field equations. 

r could no longer apply to direct space, ever, in our reality. In studying elementary particle 
characteristics with the usual Schwarzschild solution, leaving out the inverse space component 
would therefore render the analysis nearly meaningless! Fig. 4 is a plot of both A(r) and A'{ r) 
put together, from (11). Assuming that the form’s term w is such that essentially just 

1 - (l/3)A micro r 2 = 0 

determines the entrance or smallest radius of inverse 3-space, we find this radius to be 

r micro =3.5xl0- 14 crn (14) 

Thus, again, no direct 3-space activity could occur below this value of the radius. Also, since 
mass/form must be converted into form/mass upon each spin-produced crossing of the barrier 
that is at or above r micro , form+mass conservation suggests that we must have 

w = Gm + a constant (15) 
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in (11) for inverse 3-space. Since we expect that one of the nuclear forces is related to gravity at 
very close range, and since r micro of (14), having a value that is just below the 10~ 13 cm range 
of nucleon sizes, was determined only by electromagnetic constants, it appears hopeful that a 
consistent and complete description of all of the fundamental fields is not far away. 



4 How neutrino/anu spin not only builds barriers, but 
spin also causes special relativity 



We continue to assume that all metrics are always positive definite, called non-pseudo (or ordi- 
nary) Riemannian. Recall [9] that on grids 



{F 1 ,E[} = h'{j-,T} (gg,gue) 

F 2 = K'j h'rdcr = K'h'vf J rdr = h' K'vf—r 2 - 

Thus F 2 is a grid-force, the first of a series of such derived from grid-energies, and that 
characterize the grid-structure, that are known as “the structure’s force fields” . Integrating this 
grid- force F 2 again, now over grid-distance by multiplying by Vf, we again get a grid-energy (a 
second-order grid-energy) [9] 

E' 2 = v f J F 2 dr = h'K'vf 2 -^T 3 gue (16) 



This 2nd-order pair in turn, multiplied by K' and Vf and integrating in this way again, gives a 
3rd-order {grid- force, grid-energy} pair 



{F 3 ,E' 3 } = h'K ,2 { 



1 4 4 1 . 

4!^ ’ Vf 5! r 



5 } S>gue) 



gud 



(17) 



where the forces are always functions of a, and the energies are always functions of r. 
Continuing in this way, climbing upward in j , we find that 



{F j ,E'A = h'K' j - 1 { 



(2 j - 2)\v f 



27-2 27—2 

a J , Vf J 



1 



( 27 - 1 )! 



r 2j-n 



(18) 



which always terminate numerically at some finite j value, regardless of what the winding 
number w is, or what the flux constant K' happens to be, because of the limit placed on the 
smallest spatial wavelength by the Planck scale distance 



Aj = ~^—>L P = = 1.6160496X1CT 33 cm, (19) 

-C / 0 J-j j V C 

where E' 0 =2x 1.59248183232xl0~ 12 MeV/gue is the fundamental grid-to-spacetime conversion 
factor derived partially-empirically in [9] . 

However, the maximum values of spacetime force and energy possible in this way, are far 
above what our usual machinery is able to even come close to delivering, if we were trying e.g to 
accelerate any body or particle up to the speed of light c. These grid-based accumulations are 
within the anu or neutrino grids that are found to be part of the object or particle undergoing 
acceleration. Under such acceleration, the object/particle always has these accumulations of 
grid-originated force that work to effectively oppose any final attainment of speed c, although 
length, time-intervals, and mass e.g. do not change during this process, contrary to the present- 
day interpretations of special relativity, where so far measurements have not been able to detect 
otherwise. The reason that spin does this is because otherwise the spin (caused by the twist 
in Fig. 1) could be slowed to a standstill, or even reversed, by the particle’s linear velocity, 
and this would of course violate the most fundamental characteristics of superspace (or grid) 
structure, and so this is why they cannot actually occur. 
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